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2a .O verview ofthe Funda m enta ls ofErosiona nd Runoff

G oa l

Onc e w e c a nb e tte rund e rsta nd the forc e sw hic h c a use e rosiona nd runoff,onlythe nc a nw e b e g in

tom inim ize the ne g a tive re sults.

Thism od ule provid e sthe som e sc ie ntific found a tionforund e rsta nd ing e rosiona nd se d im e nt

c ontrol(ESC) inVirg inia ,a nd the c onse que nc e sofine ffe c tive c ontrolonourna tura lw a te rwa ysa nd

d ow nstre a m prope rtie s.Thism od ule d e fine sw ha tise rosionisa nd how itoc c urs.Alsod isc usse d

he re ishow e rosiona nd se d im e nta tionc a use sim pa c tsonthe e nvironm e nt,soc ie tya sa w hole ,a nd

e c onom ic im pa c tsw hic h w e d on’tofte nre a lize whic h isthe b a sisforthe VESCP.
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2b.ErosionDefined

Soileros ion isd e fine d a sthe re m ova lofthe

la nd surfa c e b ye rosive forc e ssuc h a sw a te r,

w ind ,ic e ,a nd g ra vity.

Erosion proc e sse s c a rry a w a y soil pa rtic le s

from one loc a tion a nd d e posit the m on

a nothe r loc a tion. Erosion is a n im porta nt

c ontrib utor to la nd sc a pe form a tion b y

w e a ring a w a y m ounta ins;filling va lle ys;a nd

c re a ting sa nd b a rs,isla nd sa nd c oa sta lpla ne s.

W e re fe rto thisa sg e olog ic e rosion. Erosion

is a na tura lproc e ss,b utin m a ny pla c e s itis

a c c e le ra te d b y hum a n la nd a c tivitie s tha t

d isturb the soil.

)
Bryce Canyon (UT
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Ge olog ic e rosion

a c c ountsfor30% oftota l

se d im e ntprod uc tion,

a c c e le ra te d e rosion

a c c ountsfor70% .
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Asw e d isc usse d inM od ule 1,the m ountofse d im e nttha tle a ve sa c onstruc tionism uc h hig he rtha n

othe rtype sofla nd d isturb ing a c tivitie sla rg e lyd ue tothe m a ture ofthe c onstruc tionproc e ssa nd

m e thod suse d ona typic a lc onstruc tionsite .W he na site isstrippe d ofve g e ta tive g round c ove rthe

soilissusc e ptib le toe rosioninse ve ra lw a ys.
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W e c a ng e ne ra llyc a te g orize e rosioninfive d iffe re ntsta g e s.Ea c h sta g e liste d b e low ise xpla ine d

from the le a sta m ountofe rosiontothe m ostd a m a g ing .

Five Stages of Soil Erosion

Raindrop Impact

Ofthe five type sofe rosion,ra ind rope rosionisthe m ostsig nific a ntinthe e rosionproc e ss.The

action of falling rain on disturbed or denuded soil is responsible for 9 0% or more of total

soil erosion.

Ra ind ropim pa c tprod uc e stw od a m a g ing e ffe c ts:

 The d e ta c hm e ntofsoilpa rtic le s

 Se a ling ofthe soil’ssurfa c e

The e rosive c a pa c ityofra infa llc om e sfrom the e ne rg yofitsm otion,orkine tic e ne rg y.

The magnitude of this energy is dependent on the amount and intensity of rainfall, raindrop

diameter, and raindrop velocity.

Ra ind ropsim pa c tthe soila slittle b om b s.

Raindrop impact is

the firste ffe c tofa

ra instorm onthe soil

d islod g ing soilpa rtic le s

a nd spla shing the m

intothe a ir.The

d e ta c he d pa rtic le sc a n

b e e a silypic ke d upb y

w a te rflowing ove ra

site a nd b e c om e she e t

e rosion
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Allra ine ve ntsc onta ind ropsofva rioussize s.Aninte nse ra inha sa m uc h hig he rproportionofla rg e

d ropstha na lig htra in.The d a m a g ing e ffe c tsfrom ra infa lling a sla rg e d ropsina ninte nse

thund e rstorm ha sm a nytim e sm ore e rosive e ne rg ytha nra infa lling a sa fine d rizzle ove ra long e r

pe riod oftim e .InVirg inia ,the m oste rosive ra insa re c onc e ntra te d d uring the m onthsofM a y

throug h Se pte m b e r(se e ta b le b e low ) w he nra infa lle ve ntsoc c ura sthund e rstorm sa nd tropic a l

syste m s.This is als o the p eriod w hen land-dis tu rb ance (cons tru ction)is m os t activ e.

Pre c ipita tioninthe w inte r(Ja nua ry& De c e m b e r) g e ne ra llyfa llsa sa fine rm istw ith m uc h le ss

e ne rg y.

Precipitation Characteristics by Seasons (Richmond, VA)
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Anothe rd a m a g ing e ffe c tofra ind ropsisthe

c om pa c ting ,pud d ling ,a nd se a ling ofthe soil

surfa c e .Re pe a te d strike sc hurnthe surfa c e intoa

slurry,whic h se a lsthe pore spa c e sinthe soil

pre ve nting w a te rinfiltra tion.Asthe yc ontinue to

pound the la nd ,ra ind ropsw illa lsoc om pa c tthe

b a re soil,form ing a na lm ostc om ple te se a l.Eve non

c oa rse sa nd ysoil,thisa c tionre d uc e sthe

infiltra tionofw a te rintothe soila nd le a d sto

inc re a se d e rosiona nd runoff.

Se d im e nt

Sheet erosion isthe se c ond

sta g e ofe rosion.The soil’sa b ility

toinfiltra te w a te rise xc e e d e d &

w a te rsta rtstoruna c rossthe

surfa c e ofthe soil(she e tflow ).

Althoug h she e te rosionse ld om

d e ta c he ssoilpa rtic le s,the

d islod g e d soilpa rtic le sa re

tra nsporte d b yshe e tflow.
She e te rosio
2 Basic Fundamentals Erosion and Runoff
-la d e nw a te ra nd ra ind ropim pa c ta re slow ly

se a ling the soilinthisa g ric ultura lfie ld
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Rill erosion b e g insw he nsha llow

she e tflow b e g instoc onc e ntra te inlow

spots.Asthe flow c ha ng e sfrom she e t

flow tod e e pe rflow inthe se low a re a s,

the ve loc itya nd turb ule nc e inc re a se s.

The e ne rg yofthisconc e ntra te d flow

d e ta c he sa nd tra nsportssoilm a te ria l,

c utting tinyc ha nne lsorrillstha ta re

onlya fe w inc he sd e e p.Atthissta g e ,

ha nd toolsorothe rsurfa c e tre a tm e nts

w ille a silyre pa ire rosiond a m a g e .

Gully erosion oc c ursw he nrills

c onve rg e toform la rg e rc ha nne lsor

g ullie s.The m a jord iffe re nc e

b e tw e e ng ullya nd rille rosionissize .

Gullie sa re toola rg e tob e re store d

w ith c onve ntiona ltilla g e e quipm e nt

a nd usua llyre quire he a vy
Gullye rosion
le 2
Rille rosio
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Insum m a ry,the re a re five sta g e sofe rosion:

Channel erosion c a noc c urintw ow a ys.

Typic a llyyouc a nob se rve ve rtic a lsid e s

a nd d ow n-c utting ofthe re c e iving

c ha nne l.

1 -W he ng ullie sa re notre pa ire d intim e

a nd la rg e volum e sofw a te rinc re a se the

size ofthe g ully,

2 -Ine xisting stre a m sord ra ina g e w a ys

w he nthe volum e a nd ve loc ityofflow

d e stroysthe struc tura linte g rityof

stre a m b e d sa nd b a nks

• Raind
• Shee
• Rill
• Gully
• Chan

Five
Stages
Cha nne le rosion
Page | 9
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Four Factors Influencing Erosion

The pha se sofe rosiond isc usse d a b ove c a na llb e c orre la te d b a c k tothe fourfa c torstha tinflue nc e

e rosion:

(1) Clim a te

(2) Ground Cove r

(3) Soilprope rtie s

(4) Topog ra phy

W hile the se fa c torsa re ofte ninte rre la te d ,the yne e d tob e d isc usse d ind ivid ua lly.

(1) Climatic Factors influe nc ing e rosioninc lud e pre c ipita tiontype (ra in,snow ,e tc .);ra infa ll

inte nsitya nd ra ind ropsize ;snow m e lt;a nd te m pe ra ture e xtre m e s(fre e zing ,e xc e ssive he a t,e tc .).

Onpa g e 7,w e d isc usse d tha tra ind ropsa re re sponsib le for90% ofthe e rosiontha toc c ursona site

a nd tha tsum m e rstorm sa re g e ne ra llym ore inte nse a nd m ore

e rosive (Ta b le 1;pa g e 8).

Ind isc ussing pre c ipita tion,w e ofte nre fe rto:a m ounta nd inte nsity.

A tw oinc h pre c ipita tione ve ntinthe w inte risve ryd iffe re nttha na

tw oinc h pre c ipita tione ve ntinthe sum m e r.

(2) Ground cover ispe rha psthe m ostim porta ntfa c torsinflue nc ing e rosion. Asd isc usse d e a rlie r

inthischa pte r,the size ofra ind ropsa nd the spe e d b yw hic h the yhitthe soila re a m ong the m ost

im porta ntfa c torsinflue nc ing e rosion. Ground c ove rsuc h a sve g e ta tionorm ulc he sslow d ow nthe

spe e d ofra ind ropsb yinte rc e pting the m onle a ve s,b ra nc he s,a nd sta lks. The m os t cos t effectiv e

m eas u re in controlling eros ion from a s ite is to p res erv e ex is ting v egetation.

Re se a rc h ha sshow ntha te rosionpote ntia lisd ire c tlyproportiona ltothe a m ountofb a re soil

e xpose d tora ind ropim pa c t. The re fore ,surfa c e c ove risthe m ostim porta ntfa c torforc ontrolling

e rosion.W hile v egetativ e cov er p rov ides the b es t p rotection,the u s e ofany s u rface cov er

m aterialcan redu ce s oileros ion b y 90 -99% .

Effectiveness of Various Ground Covers In Preventing Soil Erosion

Type of Ground Cover Percent Reduction

Permanent grass 99

Perennial ryegrass 95

Annual ryegrass 90

Small grains 95

Millet or Sudan grass 85

Field bromegrass 97

Grass sod 99

Hay or straw (@2 tons/acre) 98

(This table compares fully established stands of groundcover with bare soil)

Sum m e rra insa re ofte n

a ssoc ia te d w ith thund e rstorm s

w ith hig he rinte nsitya nd

shorte rd ura tion
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(3) Alsoim porta ntfa c torsw he nlooking a tthe e rod ib ilityofa site a re soil properties,w hic h
inc lud e :

 soilte xture (orthe size ofthe pa rtic le sinthe soil),

 b ulk d e nsity(orhow tig htlythose pa rtic le sa re pa c ke d tog e the r),

 the pe rc e ntorg a nic m a tte r,

 infiltra tionra te (the spe e d b yw hic h w a te re nte rsthe soil) a nd

 pe rm e a b ilityra te (the spe e d b yw hic h w a te rm ove sthroug h the soil).

Und e rsim ila rc lim a tic ,topog ra phic a nd ve g e ta tive c ond itions,d iffe re ntsoilsm a ye rod e a td iffe re nt

ra te s.Thisd iffe re nc e ine rosionra te sm a yb e te nfold ,a nd isc a use d b yd iffe re nc e sinsoil

c ha ra c te ristic s.The susc e ptib ilityofa pa rtic ula rsoiltoe rosionisca lle d itserodibility factor or K

factor.Ina d d itiontosusc e ptib ilityofthe soiltoe rosion,the soile rod ib ilityfa c tor(K) re pre se nts

the ra te ofrunoff.

 Soilprope rtie suse d tod e ve lopa K fa c torforsoilsinc lud e :

K
Factor

Particle size
distribution

Organic
matter

content

Soil
structure

Permeability
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The higher the K factor v alu e,the m ore s u s cep tib le the s oilis to eros ion.

K fa c torsc a nb e g roupe d intothre e g e ne ra lra ng e s:

0.23 orlowe r - Low e rod ib ility

0.24 to0.36 - M od e ra te e rod ib ility

0.37orhig he r - H ig h e rod ib ility

Forthe pla npre pa re r/re vie w e r,job supe rinte nd e nta nd inspe c torw hoa re like lytob e la ym e nin

the fie ld ofsoilsc ie nc e ,the K fa c torisa g ood ind ic a torofa soil’ssusc e ptib ilitytoe rosion.The K

fa c torofa soilc a nb e found inva rioussourc e s,inc lud ing a c ountysoilsurve y,online a tthe w e b soil

surve y(http://w e b soilsurve y.nrc s.usd a .g ov/a pp/H om e Pa g e .htm ),a nd inAppe nd ix6C ofthe 1992

Virg inia Erosiona nd Se d im e ntControlH a nd b ook.

Soilsw ith suc h a hig h b ulk d e nsityha ve low infiltra tionra te s,m e a ning w a te rc a nnote nte rthe soil

a sre a d ily,a nd the yb e c om e im pe ne tra b le topla ntrootsa nd pla ntsw illha ve a d iffic ulttim e

b e c om ing e sta b lishe d .The a m ountoforg a nic m a tte ra lsoinflue nc e sa soilsb ulk d e nsitya sw e lla s

the c ohe sive ne ss,struc ture a nd pe rm e a b ilityofthe soil.

Ona typic a lc onstruc tionsite the site iscle a re d ,the topsoilisofte nstrippe d toe xpose the m ore

sta b le sub soila nd ,with som e proje c ts,the topsoilisspre a d ove rthe b a re sub soilonc e c onstruc tion

ha sb e e nc om ple te d .During c onstruc tion,the sub soiliscom pa c te d b yc onstruc tionve hic le s,

inc re a sing the b ulk d e nsityofthe soilc lose totha tofc onc re te .

C om m onB ulk Density M ea surem ents

L a nd

Surfa ce/Use
B ulk D ensity

Undisturbed Lands Forest &
Woodlands

1.03 g/cc

Residential Neighborhoods 1.69 to 1.97 g/cc

Golf Courses - Parks Athletic
Fields

1.69 to 1.97 g/cc

Concrete 2.2 g/cc
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(4) Topographic features tha tinflue nc e site e rod ib ilityinc lud e slope g ra d e ,slope le ng th,slope

sha pe a nd slope orie nta tion.The g e og ra phic a lloc a tionofa LDA inVirg inia w illha ve a m a jor

influe nc e ontopog ra phy.

Slope ste e pne ssorg ra d e influe nc e se rosioninse ve ra lw a ys.Firstw a te rw illflow fa ste ra sthe

le ng th a nd a ng le ofa slope inc re a se .Se c ond ,the re ism ore “spla sh e ffe c t”onste e pe rslope s.The se

princ iple sa re the re a sonforthe g rouping ofslope g ra d ie ntintothre e g e ne ra lra ng e sofsoil

e rod ib ility(Ta b le 2).

Relation between Slope Gradient and Erosion Hazard

Slope gra dient Erosionha z a rd

0- 7% L ow

7- 15% M odera te

15% & over H igh

W ith re spe c tto ESC,slope le ng th is d e fine d a s the d ista nc e from the pointw he re ove rla nd flow

b e g instothe pointw he re ite nte rsa w e ll-d e fine d c ha nne l,w a te rw a yorthe pointw he re d e position

m a yoc c urb e c a use ofa d e c re a se inslope g ra d ie nt.

The prim a rytopog ra phic c onsid e ra tionsfore rosionpote ntia lofa slope a re itsle ng th a nd

ste e pne ss.The ta b le b e low provid e sthe c ritic a lslope le ng th ford iffe re ntslope g ra d ie ntra ng e s.

Slope Gradient and Length Combinations at

Which the Erosion Hazard Will Become Critical

Slope gradient Slope length

0-7% 300 feet (100 meters)

7-15% 150 feet (50 meters)

15% & over 75 feet (25 meters)







Inc re a sing slope le ng th willinc re a se the volum e ofw a te rinthe runoff.

Slope sw hic h e xc e e d the se pa ra m e te rsc ould b e c onsid e re d criticals lop es .

Thise ffe c tw illc re a te a pointonthe slope w he re w a te rvolum e a nd ve loc itywill

b e g intoform rilla nd g ullie sw ithouta d e qua te ESC pra c tic e s!
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w

w

t

t

Slope sha pe a lsoim pa c tse rosionpote ntia l

 Conve xslope s(a re slope stha ta re ste e pe ra tthe lowe re nd ).

 Conc a ve slope s(a re slope swhic h fla tte na tthe lowe re nd ).

Erosionw illb e m ore onc onve xa nd le ssonc onc a ve slope stha nw ha t

w ould b e e xpe c te d ifthe e ffe c tisc a lc ula te d onthe b a sisofa na ve ra g e

g ra d e .

Slope orie nta tionora spe c ta lsoa ffe c tse rosion.South a nd southw e st

fa c ing slope sa re usua llyw a rm e ra nd d rie rb e c a use ofsune xposure

a nd e xposure tow a rm e rw ind s.The re fore ,the ve g e ta tiononthe se

slope sm a yb e spa rse r,a nd e sta b lishm e ntofne w ve g e ta tiononsouth

a nd southw e stfa c ing slope sisg e ne ra llym ore d iffic ulttha nnorthe rnslope s.Conve rse ly,northe rn

slope sa re c oole r,le sse xpose d tothe sun,a nd usua llym oiste r;the re fore ,itha sd iffe re ntc ha lle ng e s

ine sta b lishing ve g e ta tiononnorthe rnslope s.
Concave

Slope
Convex

Slope
Slo
Slo
Fas
Fas
4
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2c. Runoff

Runoff oc c ursw he nthe ra te ofra infa lle xc e e d sthe infiltra tionc a pa c ityofthe soil.Runoffon

unprote c te d soilb e g insa fe w m inute sa fte rthe sta rtofra infa ll.W a te ronthe soilsurfa c e g a ins

e ne rg ya sitb e g instorund ow nslope sa srunoff.

Inthise a rlysta g e ,the m a jorpote ntia lford a m a g e c a use d b ystorm w a te rrunoffisthe a b ilityto

tra nsportloose soilpa rtic le s.

The a m ountofrunoffd e pe nd supon:

 The a m ounta nd inte nsityofthe ra infa ll,a nd

 The c ha ra c te rofthe soilsurfa c e im pa c te d b yra infa ll

 The a m ounta nd type ofg round c ove r

Runoffinitia llypre se ntsitse lfa ssheet flow,a sha llow la ye rofw a te rflowing m ore orle ss

uniform lyove rthe la nd .Asw e le a rne d e a rlie r,she e te rosionprim a rilyre fe rstothe tra nsportof

soilpa rtic le stha tha ve a lre a d yb e e nd e ta c he d a nd suspe nd e d b yra ind ropim pa c t.Runoffc onta ins

the e ne rg ytha tc a rrie sthose suspe nd e d soilpa rtic le s.Althoug h itissom e tim e sd iffic ultto

e stim a te ,tota lsoillossb yshe e tflow m a yb e la rg e b utc a nb e ob se rve d a sm ud d yw a te r. She e t

e rosionc a nve rye ffe c tive lytra nsportthe pa rtic le stha ta re ke ptinsuspe nsionb ythe a c tionof

fa lling ra ind ropsona na re a .

Concentrated flow sta rtsa sa re sultofirre g ula ritie sinthe soilsurfa c e suc h a slow spots,

d e pre ssions,roc ks,pla ntste m s,a nd rootsa nd the d e pth ofthe she e tflow .Asthe volum e ofw a te r

inc re a se s,the ve loc itya nd turb ule nc e a lsoinc re a se s.Runoffc onc e ntra te d intinyrillsm a ythe n

e xpa nd intola rg e rg ullie s,a c quiring m ore e ne rg ytod e ta c h a nd totra nsportsoilpa rtic le s.

The rolling ,lifting ,a nd a b ra sive a c tionofc onc e ntra te d /c ha nne lize d flow onthe la nd surfa c e re sults

insoild e ta c hm e nta nd le a d storilla nd g ullye rosiona sd isc usse d e a rlie r.Atfirst,the forc e of

c ha nne lize d flow ishorizonta linthe d ire c tionofthe flow ofw a te r.Asthe ve loc itya nd turb ule nc e

ofc ha nne lize d flow inc re a se s,ve rtic a lc urre ntsa nd e d d ie sd e ve loptha td islod g e ,suspe nd a nd

tra nsportsoilpa rtic le s.The se e ntra ine d soilpa rtic le sstrike a nd a b ra d e the soil’ssurfa c e a nd

c ha nne lb e d slike sa nd pa pe r,w hic h the nc a use sm ore soilpa rtic le stod e ta c h a nd m ob ilize .The

turb ule ntflow ofse d im e ntla d e nw a te rw illsta rtsc ouring the sid e softhe rills,g ullie sa nd c ha nne ls.
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M ore soilspa rtic le swillb e c om e suspe nd e d inthe flow ing w a te rfurthe rinc re a sing itsa b ra sive

forc e .The a m ountofa d d itiona lse d im e ntd e ta c he d b ya b ra sive a c tionisd e te rm ine d b ythe a m ount

a nd a b ra sive ne ssofthe suspe nd e d pa rtic le s.

Insum m a ry,the e rosive c a pa c ityofflowing w a te risb a se d onits:

 Ve loc ity

 Turb ule nc e

 Am ounta nd type ofa b ra sive m a te ria lc onve ye d b ythe flow

 Surfa c e orc ha nne lroug hne ss

 Slope g ra d ie nt

Asslope le ng th a nd ste e pne ssinc re a se s,the d e pth ofrunoffinc re a se sa nd he nc e the ve loc itya lso

inc re a se s.

Ra infa llc a nc re a te storm w a te rrunoffd uring c onstruc tiona nd e ve npostc onstruc tionwhic h e nd s

upe ithe rontoa d ja c e ntprope rtyorina stre a m ,rive rorothe rna tura lre sourc e .

Storm w a te rrunofftha tflow sa c rossthe la nd surfa c e a nd isnotc onc e ntra te d ina d e fine d c ha nne l

orpipe isconsid e re d nonpointsourc e (NPS) pollution,w hic h isthe prim a ryc a use ofpollute d

storm w a te rrunoffa nd wa te rqua lityim pa irm e nt.

The USEPA has ranked stormwater runoff as the second most prevalent source of water quality

impairment in the nation’s estuaries (agriculture is currently ranked as number one).

The energy of runoff is a function of
slope gra dient,slope length,a nd

volum e.

The greater the energy of the runoff
and/or the greater the water's

turbulence, the more erosive it is.





It’s more than just a little dirt

Sediment can have many harmful substances
attached to it
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Erosionfrom c onstruc tionsite sa nd othe rd isturb e d a re a s

c a npote ntia llyc ontrib ute la rg e a m ountsofse d im e ntto

stre a m s.Ina d d itiontose d im e nt,a sstorm w a te rrunoff

m ove sa c rossthe la nd surfa c e ,itpic ksupm a nyna tura la nd

hum a n-m a d e polluta nts,b e fore d e positing the m into

Virg inia ’swa te rs.

Construction site erosion and runoff

Sourc e :Che sa pe a ke Ba yStorm w a te rTra ining Pa rtne rship

Sediment
Particle

Heavy
metals

Fuel

Nutrients

Waste



Module 2 B

Polluta ntsofpa rtic ula rinte re stinstorm w a te ra re e xc e ssnutrie ntsforthe follow ing re a sons:

 Nutrie ntsa re a m a jorsourc e ofd e g ra d a tioninm a nyofVirg inia ’swa te rb od ie s.

 Ele va te d nutrie ntc onc e ntra tionsinstorm wa te rrunoffc a nstim ula te e xc e ssive g row th of

ve g e ta tionora lg a e instre a m s,la ke s,re se rvoirs,a nd e stua rie s(se e fig ure b e low ),w hic h c a n

d im inish the qua lityofd rinking w a te r,re c re a tion,a nd fishe rie s.

A
Algae Bloom in the James River

Sourc e :Ric hm ond Tim e s-Dispa tc h
When sediment and associated/attached contaminants and nutrients (Phosphorus and Nitrogen)

enter waterways a cascade of issues can occur:

(1) Sediment shades the bottom of the waterway and weakens or kills the aquatic vegetation,

which oxygenate the water and serve as cover for young fish and other aquatic organisms;

(2) Nutrients stimulate algae to grow resulting in algal blooms. This algal growth shades native

aquatic vegetation and decaying algae and native vegetation depletes oxygen in the water;

(3) Sediment and contaminants in the water plugs gills of fish and other aquatic organisms thus

weakening and/or killing them;

(4) Sediment settles in waterways and smothers spawning beds, oyster reefs, crab habitat, etc;

(5) Stocks of fish, oysters and crabs decline and reduce the income of commercial watermen and

sports fishermen, , thereby hurting the economy of the region; and

(6) Shipping lanes, reservoirs, harbors, marinas, and other waterways may require dredging, at

considerable cost (See pie chart on P. 19).
asic Fundamentals Erosion and Runof
Sediment Plume Entering a River

Sourc e :ARC (2001)
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Ad d itiona lim pa c tsfrom e rosiona nd se d im e nta tioninc lud e :

 The c osttoc le a n-upw a te rforuse a sd rinking w a te r,

 The lossoffe rtile topsoilw ith a re sulting lossinprod uc tivityofthe la nd ,

 Se d im e ntd e positiononla nd ,

 In-stre a m e rosion,

 Flood ing re sulting inprope rtyd a m a g e ,

 Inc re a se sinturb id ityinthe w a te ra nd ha b ita tlossfora qua tic org a nism s.

Quantifying Erosion and Sediment Control

Itha sb e e ne stim a te d tha tthe tota lse d im e ntprod uc tioninthe U.S.is4 b illion(4,000,000,000) tons

pe rye a r.The a ve ra g e a nnua lse wa g e loa d inthe U.S.is8,000,000 tonspe rye a r.

Ina d d itiontofilling upre se rvoirs,se d im e ntw illa lsob loc k shipping c ha nne ls.Consid e ring tha t

46 % ofourim porte d g ood sc om e via the w a te rw a ys,w e c a nse e tha tse d im e nta c c um ula tionin

ourshipping c ha nne lsiscostlytore m ove a nd m a inta ina sw e lla sc re a te sa fe tyha za rd stothe

ve sse lsa nd the pub lic .

4 billion tons
of sediment =

~
80,000,000,00

0 Cu. Yds

1,300,000,000
CY is deposited

in drinking
water

reservoirs

=270 billion
gallons of

water

= drinking
water for 5.5

million people
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2d.Principles ofErosiona nd Sedim entC ontrol

The Virg inia Erosiona nd Se d im e ntControlProg ra m ta rg e ts

a c c e le ra te d e rosion. M ore spe c ific a lly,a sthe title ind ic a te s,it

a d d re sse s(1) e rosionc ontrola nd (2) se d im e ntc ontrol.The

ord e r,e rosiona nd se d im e ntc ontrolw a schose nfora re a son:

e rosionc ontrolisofte nc onsid e re d a firstline ofd e fe nse ,ifw e c a n

c ontrole rosione ffortstoc ontrolse d im e ntc a nb e re d uc e d .Se d im e ntc ontrolisconsid e re d a

se c ond line ofd e fe nse ,itc a tc he sthe se d im e ntfrom a re a swhe re e rosionc ontrolsc ould notb e

insta lle d orw he re the yfa ile d tow ork prope rly.Se d im e ntc ontrolisa lw a ysne c e ssa ryonla nd

d isturb a nc e proje c tssinc e b yd e finitiona site c a nne ve rb e c om ple te lysta b ilize d w he nla nd

d isturb a nc e ta ke spla c e .Erosionc ontrolisg e ne ra llyle ssc ostlytha tinsta lling se d im e ntc ontrol

m e a sure s,a nd the re fore e rosionc ontrolg e ne ra llym inim ize sthe c ostofthe E& S prog ra m ona

proje c t.Ina d d ition,b ytrying tom inim ize e rosionw e c a ng re a tlyre d uc e the num b e rofse d im e nt

c ontrolm e a sure sona site a nd m inim ize the m a inte na nc e ofse d im e ntc ontrolstruc ture s,sa ving

a d d itiona lfund s.

Erosion
Control

Sediment
Control

Ifw e c a nc ontrole rosion

w e c a ne ffe c tive lyc ontrol

se d im e nt
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The two principles of erosion control work together to accomplish the main goal of keeping sediment on

the site.

1. Erosion
Control

Vegetative
Practices

2. Sediment
Control

Structural
Practices

Contain

Sediment on

Site




